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Session IV: Preparations for Next Runs & Project Reports 

 

Å EBIS                                   

Å Stochastic Cooling 

Å 56 MHz Cavity 

Å New Instrumentation 

Å RHIC Polarization Plan 

Å Spin Flipper 

Å E-Lens 

Å Low energy cooling 

Å p-A Collisions 

 

 

 

                                      

 

                                         



EBIS   Jim Alessi 

Fifteen different beams used to date. 
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EBIS 

Au yields 

Code used in design did not include effect of ions outside core of 

electron beam. Reduced e- flux near edges leads to lower average 

ionization. 
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EBIS 



Stochastic Cooling  Mike Brennan 

Motivation  

ÅReliability of kickers 
ïLongitudinal kickers are made from retrofitted 

kicker tanks from Tevatron 

ïProblems have occurred 

ÅMotion mechanism 

1. Stuck bearings in vacuum 

2. Stepper motors/encoders (ñslip detectedò error) 

3. Reproducibility of cavity resonant frequencies 

ÅVacuum leaks 

ïWater cooling line, and bellows 

ïRf vacuum feedthrus 

ïThermocouple vacuum feedthrus 

ÅCoax cable over heating 

ÅPower amplifier failures 



Six-Cell Cavity Kickers 

Å6-cell cavities, higher R/Q (donôt have to 
shoehorn into Tevatron tanks) 

Å No bearings in vacuum 

ï Scissors type motion for opening cavities 

ÅUsed for vertical and horizontal kickers 

ÅBinary motion mechanism (open or closed) 

ï Flexi-hinge (no sliding surfaces) 

ï No springs (more below) 

Å Waveguide power feeds (no coax cables in 

vacuum) 

Å Use all existing power amplifiers and low-level 

electronics 



Status 
 

ÅYellow keyhole pickup was installed and operated 

during the proton run FY13  

ÅBlue keyhole pickup will be installed this shutdown 

ÅKicker production is underway. First vacuum tanks 

have arrived. First set of cavities have been built and 

are being tuned. RF vacuum feedthrus are on hand. 

Small components, hinges, brackets, etc. are now 

coming from the shops. 

ÅFast switches for the pickups are on order. Control 

electronics are being designed 

ÅMicrowave link LO upgrade is in progress. Most 

parts are on hand. Weôll do a test with one link next 

month (using spare parts if needed) 

ÅSoftware work is ñramping upò 



56 MHz Cavity  Sergey Belomestnykh 
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RHIC Retreat 2013  

New Instrumentation 

Outline 

ÅE-Lens: 

ï Profile measurements ï YAG Screen & Pin Hole 

ï Ion Clearing Electrodes 

ï E-Lens BPMs and Calibration  

ï Back-Scattered Electron Detector  

ï RHIC Bunch-by-Bunch Monitors  -> covered by R. Hulsart 

ï Gated BTF measurements 

ÅHigh Current RHIC Operations:  

ï Linac Laser Profile Monitor ï New Laser  

ï Abort kicker Thermocouples  

ï BPM Thermocouples  

ï RHIC Bunch-by-Bunch Transverse Damper -> covered by K. Mernick 

 

Toby Miller, Friday 14:30, July 26, 2013 



E-Lens Profile Measurements ï YAG & Pin Hole  

YAG image:  

70mA beam ** 

** E -Lens Test Bench data showed YAG profile to scale linearly with beam current. 

YAG ï PinHole Agreement 

Comparison of  Normalized Data from  

YAG Image & Rendered Image* of PinHole Scan 

* Smoothing algorithm applied during rendering of scan data into image file. 

Rendered PinHole image:  

210mA beam, 100x100pts 



Gated BTF measurements 

C. Dawson, M. Wilinski, K. Mernick, M. Minty 

BLUE vertical YELLOW vertical 

bunches with  

1 collision 

bunches with  

2 collisions 

all bunches 

(no gating) 

0.6733 0.6878 

tune tune 

0.6733 0.6878 

0.6724 0.6869 0.6724 0.6869 

0.6727 0.6869 
0.6727 

0.6869 

Preliminary 

Bunch synchronous measurements of beam parameters is 

another critical tool for the parasitic commissioning of E-Lens. 



 Polarization Improvement:   Mei Bai 

ÅIncrease polarization transmission efficiency of acceleration 

ïAt current working point 

ÅExplore techniques to reduce the strong intrinsic spin 

resonance strength at high energy 

ÅSpin tracking to verify the relevance of horizontal tune 

ÅMaintain small beam emittance including injector chain 

 

ïExplore near-integer working point 

ÅWeaker and less snake resonances 

ÅThe only location that both luminosity and polarization 

prefer at the same time 
 

 



Further Polarization Improvement 

ÅAvoid polarization loss during rotator ramp 

ïNeed the parameterization of spin rotator configuration as 

function of its current. This is critical for modeling/understanding 

the spin tune and resonance driving term change during the rotator 

ramp(work progress) 
 

ïOptimize the beamôs big fours 

Åtunes/chromaticity for rotator ramp, i.e. close to 2/3 resonance 

like energy ramp? 

ÅOrbit distortion 

ÅCoupling, including local coupling 

ÅRUN 13 shows it is beneficial to postpone the re-bucketing 

towards the end of rotator ramp 
 

ïNEED polarization measurement at the beginning of rotator ramp 

 



Further Polarization Improvement 

ÅMaximize distance between store working point and snake 

resonance at 5Qy=Qspin+1 for good polarization lifetime 

ï3rd order orbital resonance correction at store to increase more 

room for tune spread 

ïE-lens to shrink the beam-beam tune spread 

ïTight control of local orbit at IP where pair of spin rotator is 

present 
 

ÅImprove spin dynamics diagnostics 

ïNon-destructive spin tune measurement 

ÅKey words: driven spin coherence 

ïaccurate and robust polarimetry.  

ÅSignificant target lifetime is crucial especially for the coming 

high intensity operation, as well as spin dynamics studies as well 

as post run data analysis !!! 



Spin Flipper Commissioning   Jorg Kewisch 
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ÅThe spin should be flipped to eliminate systematic errors in 

the detectors 

ÅThis is in addition to the alternating helicity already used in 

RHIC 

ÅIdeal would be a snake that can be turned on and off for one 

revolution.  Not practical 

ÅWe use a resonant spin rotation to flip the spin 

ÅThe spin flipper tune is swept through the spin tune 

resonance. 
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Spin Flipper Layout 

Use two closed 3 bumps oscillating near/through the spin tune. 

Phase difference in 3 bumps allow to distinguish between Q and 

1-Q.   

  


